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Consider these scenarios. (The scenario, Medical School, is reprinted from
Chapter 10)
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° knowledge construction

At the University of Anywhere Medical School, instructors Toutinely
face the problem of biomedical misconceptions among students That is,
medical students, despite exposure to appropriate information, continue to
make diagnostic errors in many of the clinical cases that they study. Instruc-
- tors have found that students, in their diagnoses, tend to oversimplify, over-

tely on general theories, and disregard unique or puzzling symptoms. How
to best deal with these problems is of major concern, particulaily in light of
the spiraling costs of medical school education. The instructors want to
‘know how they should revise their instruction or devise new learning expe-
tiences, so that students will avoid making so many errors.

ia dest
Microworlds and pypermedia de .

Coliaborative 1earming and p.roble
folding N
SGﬁjal—based scenarios and_ F’?"b- : :
based learning - . With the help of an instzuctional design student at a nearby university,
Open software and course - Ms Patterson designed an Internet Web site devoted to the Olympic Games
management tools is is a topic she particularly enjoys teaching in her seventh grade class-
om, especially when it's a year that the Games are actually being held. The
b site is supplemental to the activities Ms. Patterson conducts in her class.

* Olympic Games
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Students can log on from schoot or home and explore at will. Within the We
site are links to the history of the Olympic Games, the types of games Piéyéd
records set, and so on. The Web site is rich with information in graphics
text There are also links to related Web sites; students tend to follow thes
when they get fascinated about some aspect of the Games. Raja, for examp
was completely taken by the bobsled competition, and he researched ho
bobsleds were originally designed and how they are now built. e

Imagine the sort of instruction that might have resulted for the Me ics
School scenario had we taken the application of Gagné’s theory to its conclu-
sion in the previous chapter. Although direct instruction is not a premise ora:
requirement of that theory, it is often the product when Gagné’s theory
guides the instructional design process It is almost as if the internal org
sation and ordezliness of the theory invites its use in a systematic and direct.
fashion Such a use is also consistent with epistemic beliefs in knowledge as:
acquired through information processing. BRI

Try to imagine now what instructional strategies might be proposed:
given a different view of learning and instruction, a view in which kn‘ow_l-’.
edge is assumed to be constructed rather than acquired. In this chapter, po-:
tential answers are discussed that arise from constructivist theory. As you
read the chapter, you may also find it worthwhile to look back at Chapters 5,
6, and 7 to review some of the concepts that relate to or underpin construc-

tivist theory

Constructivism: A Contrasting Theory

“Constructivism has multiple roots in the psychology and philosophy of this
century” (Perkins, 1991a, p 20). Among those already discussed in this boo
are the cognitive and developmental perspectives of Piaget (see Chapter 6),
the interactional and cultural emphases of Bruner and Vygotsky (see:
Chapter 7), and the contextual nature of learning emphasized in Chapter 5.
I addition to these, constructivist researchers acknowledge the philoso-;
phies of Dewey (1933} and Goodman (1984), and the ecological psychology:
of Gibson (1977) as important influences on their work Frnst von Glasers=
feld {1984, 1991, 1995, 2002) has had a considerable influence on constructi_\__
ist thinking in mathematics and science education, and “the work of Ihoma_:_s
S Kuhn on scientific revolutions and paradigms has been a major influence;
on several of the constructivist sects” (Phillips, 1995, p &) Matthews (_2003_
also credits the views of Derrida and Foucault as contributors to constructiv:
ist thinking in the postmodern era. .
As mentioned in Chapter 10, there is no single constructivist theory of
instiuction Rather, there are researchers in fields from science educatio_n t
educational psychology and instructional technology who are articulating
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various aspects of a constructivist theory. Moreover, constructivism is only
one of the labels used to describeé these efforts. Its use probably sterns from
Piaget’s reference to his views as “constructivist” (see Chapter 6) and

Bruner’s conception of discovery learning as “constructionist” (see

Chapter 7) Other labels include generative learning (CIGV, 1991a, 1991b;
Wittrock, 1985a, 1985b), embodied cognition (Johnson, 1987; Lakotf, 1987),

- cognitive flexibility theory (Spiro et al, 1991, 1995, and posimodern and

poststructural curricuia (Hlynka, 1991; Culler, 1990) Some of the work pre-
sented in Chapter 5 under the heading of situated cognition has also been
xepresented as constructivist (e g, the semiotic perspective and anchored in-
struction). In this chapter, then, no single constrtictivist approach will be de-
scribed. Instead, the assumptions common to thée collection of approaches
will be examined, together with the learning conditions and instructional
methods being proposed as consistent with these assumptions

Constructivist Assumptions About Learning

Theorists who write in the emerging constructivist tradition often contrast
their ideas with the epistemological assumptions of the objectivist tradition
Objectivism is the view that knowledge of the world comes about through
an individual’s experience of it. As this experience grows broader and
deeper, knowledge is represented in the individual’s mind as an ever-closer
approximation of how the world really is (see Chapter 1). In a sense, then,
knowledge is thought to exist independently of lggrners, and learning con-
sists of transferring that knowledge from outside ¥0 within the learner.

Both behavioral and cognitive informationp1rocessing theories of learn-
ing emerged from the objectivist tradition Consider, for example, the
emphasis on universal laws of learning that is one of the hallmarks of behav-
jorism Behaviorists define desired learning goals independent of any learner
and then proceed to artange reinforcement contingencies that are presumed
to be effective with any learner; only the type of reinforcer is assumed to vary
according to the individual. Although information-processing theorists put
mind back into the learning equation, they, too, appear to assume that
knowledge is “out there” to be transferred into the learner The computer
metaphor itself suggests that knowledge is input to be processed and stored
by learners. '

In contrast to the objectivist view, then, constructivist theory rests on the
assumption that knowledge is constructed by learners as they attempt to
make sense of their experiences. Learners, therefore, are not empty vessels
waiting to be filled, but rather active organisms seeking meaning Regardless
of what is being learned, constructive processes operate and learners form,
elaborate, and test candidate mental structures until a satisfactory one
emerges (Perkins, 1991a) Moreover, new, particularly conflicting experiences
will cause perturbations in these structures, so that they must be constructed
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Constructivist Models of Memory
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end. It constantly changes shape, and every
d with every other point Break the rhizome
ew connections will be grown The rhi-
e models the unlimited potential for knowledge construction, because it
¢ representation units) and no particular
rganization (my own mental image of a thizome resembles a plate of spa-
hetti; Eco [1976] also spoke of ajar full of marbles, which, when shaken, will
new set of connections among marbles)
Consider the differences in a rhizome-like structure of memozry Coml-
ared to the models that were discussed in Chapter, 3 According to a net-
work model of memory, knowledge of a concept stich asheron, for example,
would be stored In terms of a heron concept node, with various features con-
nected by association Propositional models suggest that the features are
and paicel of an understanding of herons, since propositions, rather

pait :
des, are stored. PDP models refer to the patterns of activa-

than concept no
tion related to understanding of herons. Butnow think of herons and air tzaf-

fic control Shank (1988) argued that, thzough the method of juxtaposition,
any two things may be linked, with meaningful relationships generated be-
tween them. In fact, interesting insights can occur in the juxtaposition of dis-

arate ideas. But the relationships you have now generated between herons
and air traffic control are not easily accounted for in current memory models,
which do not adequately capture the dynamic nature of knowing, The zhi-
zome metaphor, however, aliows for infinite juxtaposition.

If the thizome is limitless in possibility, and thﬁefore indescribable ata

global level, then we are forced to consider cognition at a more local level, as
“transitory systems of knowledge” (Eco, 1984, p. 84). Particular slices of the
rhizome reveal a person’s knowledge at that time in that context, with no as-
sumption of invariability over time or actoss contexts This presumes that
neither knowledge nor the ways in which we use to describe it ate stable.
Rather, “the rhizome concept alerts us to the constructed nature of our [envi-
onmental understanding] and the possibilities of different meaning, differ-
ent truths, different worlds” (Cunningham, 1992, p. 171).

The connectionist models of memory {described in Chapters 3 and 8)
appear to embody characteristics similar to the rhizome and may hold
promise for constructivist theories Bereiter {1991) argued, for exampie,
that concepts “are much more like perceptions than they are like rule-
defined categories” (p. 13), and that, in fact, it seems ]jkely.students do not
learn rules at all. What they learn instead are connections, which, to satisfy
constraints of expetience and environment, come to resemble rule-based

Joint in it appeats to be connecte

performance
Finally, John R Anderson, known for his ACT model of memory (see

Chapter 3), is exploring new directions for the study of human cognition that
seem increasingly - compatible with the assumptions of constructivism.
Rather than continue the atomistic analysis of cognitive mechanisms which
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Constructivist Learning Goals
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ability to write persuasive essays, engage in informal reasoning, explainhow
data relate to theory in scientific investigations, and formulate and solve
moderately complex problems that require mathematical reasoning” (CTGYV,
1991a, p 34} Virtually agreeing with these sentiments, Perkins {1991a) de-
clared, “The basic goals of education are deceptively simple. To mention
three, education strives for the retention, understanding, and active use of
knowledge and skills” (p 18). Put another way, “knowledge does not come
into its own until the learner can deploy it with understanding” (Perkins &
Unger, 1999, p. 94).

Other authors have offered variations ¢
described the need for learners to acquire cognitive flexibility, whereas
Culler (1990) spoke of the need to foster poststructuralist thinking, a kind of
reflective criticism. The ability to solve ill-structured problems (Jonassen,
1999), acquire content knowledge in complex domains along with critical
thinking and collaboration skitls (Nelson, 1999), and develop personal in-

Hannafin, Land, & Oliver, 1999) are also cited as typical con-

quiry skills (
structivist goals. Finally, epistemic fluency, ot the ability to identify and use

different ways of knowing, is among those goals thought to be fostered by
constructivist pedagogy (Morrison & Collins, 1996)

If we consider this consiructivist collection of goals in light of a taxon-
omy such as Gagné’s, what would we conclude? Are the authors cited above
defining educational goals that Gagné would categozize as higher-order
rule-using (pr oblem-solving) and cognitive strategifs? Dick (1991) clearty
thought so when he discussed, from an instructional designer 's perspective,
sesearch and development efforts of the Cognition and Technology Group at
Vanderbilt and others. Goals that instructional designers might define for
the Medical School scenazio, for example, include diagnose hypertension,
and for the A&B Agency scenatio, recognize sexual harassment in the work-

lace. These seem to be virtually no different from goals that constructivists
might define for those situations But, as we shall see, how constructivists
would proceed to design instruction to meet those goals differs in funda-
mental ways from how someone following Gagné’s theory would proceed.

Constructivists are also interested in having leameis identify and
putsue their own Jearning goals . In the scenario Olympic Games, for exam-
ple, the teacher may have some specific learning objectives in mind, but she
also wants to provide students with an opportunity to explore and learn
something of personal interest Without this sort of personal freedom during
instruction, someone like Raja probably would not have learned so much

about a subject like bobsleds Recall from Chapter 9 that this is a condition of
learning that has been found to promote self-regulation in learning. And
self-regulation is clearly desir able to constructivist educators

Dick {1991) raised a concern, howevet, about the lack of attention paid
by constructivists to the entry behaviors of students Not all students are as
capable as Raja to pursue an independent project, and open-ended learning

f these goals. Spiro et al (1991)
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The same is probably frue for learners involved in solving 2 complex
presented by the CTGV. As studenis determine what sub-

roblems must be solved in order to solve the challenge presented in an in-
an injured eagle from

structional video {e.g »what ;5 the fastest way to rescue
a meadow to which there are 10 passable roads?), they discover needs for fur-
how do we determine how much fuel would be needed if

ther learning (¢ &

an ultralight aircraft is used to fly to the meadow?). “Once these insights
about need occut, then it is approptiate and beneficial to let students find en-
yironments (e g/ drill-and-practice programs) that can help them master Spe”
cific types of information more efficiently” (CI GN, 1992, p 77). Thus, the
medical stu fical interview, that she ot

dent who realizes, in the couise ofad

he cannot call to mind the symptoms of hypertension with which to compate
an observed symptom will be motivated to restudy that information.

Prerequisite skills or entry learning goals, then, are not necessarily 1g-

ed by constructivists, but they aie attended to largely in the context of

higher-order goals. MOTeover, detailed analyses of learning goals, of the sott

intended to yield specific instructional objectives, are likely to be viewed by

many constructivists as destroying the essence, o

holistic nature, of the goal.
This is because such analyses tend to result in ”decon’fextualized” gkiils and
knowledge where the very; 1eason for learning them is lost

or forgotten. In-
stead, constructivists prefer to retain their focus ont higher-order goals and
just make swe the necessary scaffolding is there for suppo

1t when, and if,
learners require it.

Tt seems clear {10
structivist learning goa
ditions that differ from any pro
consider what these might be.

notr

m the remarks of constructivist researchers that con-
Is ate best met through a-variety of instructional con-
posed by theorists like Gagné Let us now

Constructivist Conditions for Learning

If problem solving, Teasoning, critical thinking, and the active and reflective
ist instruction, what are

use of knowledge constitute the goals of constructivi
e goals shout? Again we see avas

the learning conditions likely to bring thes:

riety of recommendations from the numeIous researchers attempting to ar-
ticulate constructivist theory Moreover, many of these recommendations
embody instructional principles that were originally derived from theories
already discussed. Finally, as we shall also see, they largely emphasize the
prOCess of learning, rather than the products of learning, Collectively, these

recommendations include the following:

1. Embed learning it complex, nments. See, for -
example, Duffy and Cunninghani (1996), CIGV (1991a, 1992); Hannafin
(1992), Honebein (1996); Honebein, Duffy, and Fishman (1993); and Lebow

realistic, and relevant enviro
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Y an; ar way. R

Let us exami
mine eac B
h of these constructivist conditions in s .d
ome detail -

C
toc}?;f;e:' c;nd Re‘lez:ant Learning Environment:
10 03 63'511 with co.mplex‘z‘ty unless they imz)zzz z’
Opimc,) IIIJS Of, emphasis theirs). This bold iy
most constructivist auth
ors, who further beli
eve that simplify- -
y-

ing tasks for learn i
ers will prevent them from learning h
ow to solve the

complex problems th i

: ey wiil face i i

be maximally facilitated, the e in real life For problem-solving skills fo -
very complex -

“Students cannof b o

e ex .
St opportunity to do so” (Cﬁegifd.
atement undoubtedly reflects the:. .

s . ar .
situations Remember from )C]hague, learners must cope with

math problems were vi
: e virtuall i
zz;?;zteg or less (Schoenfeld %gg)solvable i
ead to such beliefs, whe.
can’ , whereas ex
1stic problems can prevent such erroneous ide
as

What compl.
. mplex problems entail seem
]ect matter within which prob]em ;Olsv_ SatOddepend largely upon the sub

To a somewh
E at lesser exte
characterict: nt, perhaps, th
cteristics of the targeted ieampers ';ﬁ;aisfg depend upon the ages and

¥ could not be solved in 5

easoni i
ning are being learned

d for mathematical prob-

jnto eac
and how various pi
students, the videos have apparently been adapted suc

first and second graders (CTGV, 1991b).

the fools and the content of learning (
corntent, much constructivist instruction aims

ceptions O misconceptions,
ies Todo this, situations must make pla
of the learners’
ot at least to pon

representatioy

pter 5 that Schoenfeld’s students believed

E i i
e);?enem:(.e with only simple problems - B
perience with more complicated and ref : .

-based learning environ- . . -
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em solving, for example, contain problems of more than 15 interrelated
teps. All of the information required to solve these problems is incorpor ated
h video, but the students must decide what information is relevant

eces fit together Initially used with fifth and sixth grade
cessfully for use with

Learning environment complexity can also be conceived in terms of both
Perkins, 1991a, 1991b) With respect to
to debunk students” naive con-
particularly in the areas of science and mathemat-
in the inconsigtencies and inadequacies
models and “challenge [them] eithef to construct better models
der the merits of alternative models presented by the teacher”
(Perkins, 19915, p 19) But what should such situations look like? '
This is where the tools of a rich learning environment come in Specifi-
cally, Perkins pt oposed that uconstruction kits” and ”phenomenaria” be
widely used in the classyoom (1991a; see also Wilson, 1996). Construction
kits enable learners o assemble “not just things, such as Tinkerloys, but
more abstract entities, such as commands in a progras language, creatures
in a simulated ecology, Or equations in an environment supporting mathe-
matical manipulations” (Perkins, 1991a, p. 19). So, for example, Legos, learn-
ing logs, and software such as Geometric Supposer would be considered
construction kits (Wilson, 1996)
Similarly, phenomenaria enable students togebserve various phenom-
ena and to manipulate concepts and assumptionfv‘vit}u'n those phenomena
The popular software series SimCity and SimEarth are good examples of phe-
nomenartia. SimCity is a simulation of real-world cities that allows students
to explore what it means to build and manage all the various aspects of city
life. Unlike simulations that are carried out for scientific investigation O
technical purposes, phenomenatia emphasize the instructional nature of

simulations (Wilsor, 1996)

An alternative argument for complex learning environments Comes
from research on how people learn o solve problems in “i]]-structured do-
mains” (Spiro et al, 1991, 1995; see also Spiro & Jehng, 1990; Jonassen, 1997,
1999). Unlike solving an algebraic problem, for example, diagnosing 2 med-

e on heuristics than on well-formed rules Fur-

jcal problem depends mor

thermore, a doctor (unlike a mathematician) has no proven means for

iagnosis is correct Althougha prescribed treatment
ther possibil-

determining whether a d
may appear to be successful in curing the patient, at least two o

sible. The treatment may be ineffective and the pa-

t effectively cured the

ities are often equaily plaw

tient got better on his or her own or the treatmen
problem, but the problem was not what was originaily diagnosed. Doctors
must be prepared to accept either of these possibilities if additional evidence

geems to warrant it
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Spi :
piro and his colleagues documented the tendency . f_-.
Cy of m

range of their sym i '
ptoms might be jll
}tona.ssen (1997, 1999) offer‘ecli :rihiitsf' i

Social Negotiation ing j
s.han'ng of the culture” (Biii;??ﬁ%? 127 On
ts;tyated cogmp’on theorists, I:Lighez’
rou.gh soCial interaction Because ¢
learning and thinking, they empha ;
the learning environment 'Colleﬁao ;
df?nts to work together in groups I
Wl_th one another Rather, collagoz
arise synergistically (Brown et a)
about For'example, can you recall 2
& group, some problem would hay
the group would have had the wh
effective solution, but the members

88 is a communal activi 2
P 127). Or, to paraphrase Vygotsky ZYI;;

ati insi
lgczgr;)en;bles insights and solutions to
that would not otherwise come

re
ere%zz.;i unsolyed? No single member of
o e;h ail to independently generate an
gether had the necessary knowledoe
7 o

sto provide a means for indivi
thefr own. Cunningham (1992),

1XY;
iric thinking Echoing C
Hypermedia Group (1992a,
furing processes by which learner

‘ular culture are understood and ap

- discuss symptoms noticed in a par ticular case.
things,
to their peers Similarly,
proposed in the CIGV
lutions and then justify the reaso
ety of other perspectives helps
solutions and to learn perhaps mor

mez?tailprocesses in humans develop-
;:f:ﬁ:;ls-ts hoid to these beliefs aboulz
ation is nootIfi’ﬂon as a critical feature in - .
ation is n Just @ matter of asking stu-

share their individual knowledge

a . + - . -
sttuation in which, but for the efforts of .
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Another important function of collaboration in learning environments
duals to understand point of view other than

for example, argued that dialogue in a social

tudents to come to understand another s view Listen-

is not sufficient to challenge the individual’s egocen-
unningham’s view, the Language Development and
1997b) described instruction as a matter of nur-
s develop and defend individual perspec-
those of others. What happens in learning, then, i the
Jtural knowledge, i.e , how foncepts in a partic-
plied by its members:

medical interns can be brought together to
Having taken note of different

they may propose alternative treafments, which they must then justify
students involved in solving a challenge such as those
s instructional videodisks may propose alternative so-
ning behind their proposals Hearing a vari-
learners to judge the quality of their own
e effective strategies for problem solving.

£ collaboration during learning can also

have the effect of tzansfoxming all parties involved (Pea, 1994; Edelson, Pea,
& Gomez, 1996), Most constructivist researchers have argued forcefully
against a transmission view of communication, i.e., gomnunication as a
message sent by one person and received by another, Iggt)her, they have con-
ceived of communication as a representation of shared belief—participants
i1 sociocultural communities perpetuating their culture (see Chapter 5). Pea
and his colleagues, however, proposed a transformative view of communica-
tion that they believe is facilitated through constructivist conditions of learn-
ing. According to a fransformative view, “The initiate in new ways of
thinking and knowing in education and learning practices is transformed by
the process of communication with the cultural messages of others, but so,
too, is the other (whether teacher or peer) in what is learned about the
understanding of the initiate” (Pea, 1994, p. 288)

Imagine, for example, what would happen if Raja, in the scenario
net for the Jamaican bobsled

Olympic Games, found a Web site on the Inter
which allowed him to communicate with various members of the
hness of his learning about bobsledding as an Olympic sport

would be tremendously enhanced. But the transformation would hoid in
both directions—from the team to Raja, and from Raja to the team His
unique voice and communications could have untold effects on team mem-
bers’ views of themselves and their sport, on the information they provide
on their Web site, and so on

According to Edelson et al. (1996),
with the personal computer have “assisted in broadening

ctting is required for s
ag, or reading privately,

- es while recognizing
ansmission ot sharing of cu

As an example, consider how

The communicative aspect O

unique voice and
team,

team. The 1ic

advances in technology starting
the form that
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1 : ) _
:Lg ;abotat[on' takes to include not just discussion b L
tenij;?c')p i;aﬁve work actoss time and distance’r’l ( ut the sharing
now form 1 for technology to play a sance” (p: 152). Moreo
1996, p 152) Indoed: s sehote ons in educational cettnge" (5

, ‘ eed, a whole new . gs” (Ede 3
emerged as com . . genre of research and: sl
1996) puter-supported collaborative learning ( Cgc%phc_

Multi ; SRR
stru:;ﬁig i;i’;cifiles and Multiple Modes of Learning. - Ch o
and complox (3 nf domains are cases or examples that are dafrac erig
ples donot a %311‘::37 E}d", 1991, 1995; Feltovich et al,, 1996) “(;E':r?'e’
ogy or mod};%jg; 1 eyacxoss Cases, nor is it possible to , -e.m?. et
Joatners attemn trepresent aI'l cases or content in theusde asingle 4
have used effe}?:t' 013}911:31}7, to ill-structured domains, the oﬁma 1A
make errors of vae ly for understanding Weﬂ—stzuct’ured (Si ategies’ th
context-in depend:; iilﬁP%lflcaﬁO{i, overgeneralization, and ovon.n“-:‘u.'1
I the ot aﬁeg;::‘;ta?ons (Spiro et al , 1988). e?re__h‘ AT
h .. , for example, whi . S
nfam:’;inl?;d ltsh il—sﬁucmred, studentspwho uscehoiﬁ;r (t)hini:tls leﬂ."fa es
cases only pargﬂlyfnrizd:‘;zzni I;O;v the body functions tengﬁo.oarnﬁ S
bodily ; . e among studen -
makeé i?ﬁi?‘ﬁﬂ??jy o terms. of organicist iemphoiz “I?O un_de_;-s;.
as metaphor is wrong, but neith € pomt-5p
pects of body functions er metaphor captures all

e.

. hes l.rl:her' e(ia OE1C a] ]I‘Il“lile‘ !Sf

te 4 ereas nlenta} mOdeIS Ieseald 1eTs T Osed ﬂle use “I on

) . . LA B
; p g ourz hm}.tatlons, Or a ser1es 0.{ I Odels tO ﬂ.l St{ 1ff

T I()de]l. olntin t tS u ate d ere:

(< 1 ()f “] C ﬁle use o

r

Interpretations of the same informati
Fpreta : on Ihese are the h itive-
bl g)mglgeeroig gi%ufc; etal, .1991, _1995; Feltovich, et ii,n;agé(és) Oflgeo gthe :
Do e tater] d;:fferellq texen’f fimes, in rearranged contexts, for differe‘;lflmg:.
N eals of acivamid knowicot?cepmal .pfax'spec’dves 1s essential for attainin P;—_IT i
called this multiple jux edge acquisition” (Spito et al, 1991, p. 28) Sg o
the landscape,” a d} apositions of instructional content, or ”’CII‘? ss-cr fre
pbe,” and suggested that hypermedia provides a’n exceliiitcigz??:)% '

achieving it. A rich and flexi

1 _ exible knowledge b . _

carnets to systematically explore mulﬁplecmozs;sczgdbfniﬁigith‘att Nond
e Interpreta-

They would be abl
. e t0 examine a singl
. e - ,
pomt; and see firsthand the effect of I‘e% teff;z i."rom many different v. tage
t is now lar. ' eting a particular
rgely accepted among Conbucﬁvfsts thath erﬁ?m be
yp can be

eff >C ].y {‘O uriae £] 1€0I'1es hEEI ar
(o4 ’I[Ve se enco age 1 l O abO d as, ’

The actual j

“many constructivist th

J

- modes (such as visual, auditory,
“to be seen Itis also worth noting
* how received support as an instruc

. processing theory, €
: from constructivism.

" Ownership in Learning Arranging instt
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;orks, or whatever, from a variety of perspectives (€ g Cunningham, 1992)
sense, books such as this one about theories of learning are written with
iich the same goal in mind. Man stions about learning are
ackled by different theorists from meta-
hors for learning function to highlight different aspects of the same content
uxtaposition of ideas, however, is largely in your hands as the
cader. It would be unwieldy for me, as the author, to revisit content to the

«tent that you, as the reader, can do very easily For this reason, perhaps,
corists have turned to emerging technologies as the

by which to implement essential learning conditions

odes of :epx‘esentatidifﬁ;c;n serve as a means of
the same content through different sensory
or tactile) again enables different aspects of it
that multiple modes of representation have

tional strategy from cognitive infor mation-
gical_:theories, as well as

y of the same que
different per spectives, and different

nost promising means
Finally, using multiple m
uxtapositiorn. That is, viewing

ducational semiotics, and biolo

uction to meet individual student

m. Jt hias been a recurring theme
book, but also learning theory development in gen-
ezal What distinguishes the constructivist perspective is the placement of the
student as “the principal arbiter m making judgments as to what, when, and
how learning will occwy” (Hannafin, 1992). In other gords, students are not
passive recipients of instruction that has been desigr_ied for them. Instead, they
are actively involved in determining what theit own learning needs are and
how those needs can bestbe satisfied As Perkins (1991b) put it, “Students are
not likely to become autonomous shinkers and learners if they lack an oppor-
tunity to manage their own learning” (p 20) Thus, itis important to facilitate
student ownership in learning (Duffy & Cunningham, 1996; Honebein, 1996;
Hannafin, Land & Oliver, 1999).
Consider the following report of a project with elementary school

students:

needs is not an idea new to constructivis

throughout not only this

In Harel and Papert’s {1992] work, elementary school students whao displayed
a great dislike for fractions tackled the task of learning about fractions with
great enthusiasm when their role was changed from students 10 software de-

gram in LOGO (software

signers. They were asked to design a computer pio
they were aiready familiar with) that would teach the basics of fractions to chil-
elves. In order to do this, they first had to

dren one year younger than therns

teach themselves what was important to know about fractions When the
project was complete, the students had learned not only about fractons, but
also about software design and instructional design (Honebein et al, 1993,

p 9
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This example is remarkably similar to i '

. 5 € one cited i - earlic
::;uc;hma; eiZ?enfzy schqol _teacher had smdeislzrﬁsgrhe.’?
mvestmem};n :1}-31 al qu't topics in science. In both cases, the SCEJ
own progress Ilf IzIOJeCt' maling their own decisions and'é'cgaif*
on progr .I e teacher is there to serve as coach and Tesp - o

Vi Pga t;ze?::ss .ratlt;er than controlling it. o vrce, sh
dent oy Patters n, m .de_ Olympic Games scenario, is alsdfé
oy o p by provi mg‘the Web site and encouragi '

na mvestigate topics of interest to them. A lik o
learning and motivation. | o

Whether students are prepared ¢ o
own learning i . o take ownership and'ma
own lec r::;grg aoiuehsilgn posed by critics of coni-mctivli)sm ((ijhnfll(ni
instructional strate student affitudes toward and preferences for* G
e uctional st nigws anéi concluded that students are not the bs é:trh :l'a'r
ey own eamn Cngnee 8. for_t‘he most part, they preferred meﬂf :}u_d
vestigators of iea,r;er C;;ii;igllt?nﬁlz%j eth iniiVidual achievement. N(I)ds.'th

K : omputer-based i i

J:;;i-e;htejysiﬁi co?;lu519n {Steinberg, 1989) Wher]i1 ;?;TZ;&?: ir eaghed-

Spparently che Hf: j e }?glckest r-‘oute through the instruction, whetlli o

et} : by these indings. The first con  hatha

needss Zedc;gjflti of ?alqng effective judgments about éi?soﬁgfz i

e wiling 1o d Ssa Asfty t%lem, wher_eas the second concerns wheﬂiei?'

are willing ¢ Smden;c acit assumption of constructivist learning envir )

Jenty s that stu S possess Wh.::!tever metacognitive skills are necessa IO

cceshu grylers égzz;e in thos_e environments (Hannafin, 1992) If the ;aly- fo

fhen desigr these environments should embed aids to st“udy et
p them navigate lessons. These might include, for example :’fs ﬂ??‘f_
7 - orga_w

cilitating sty
dents toid,
¥y oufcome is eﬂhan

nizing th i .
g theme, various forms of help, advice, hints, or guided reflection

e D o s e
. . eferred fo the classic solutio ; 5
ing, . ‘ n of scaffoldin L
ing, mentioned eatlier Exactly how to do this, particularly by e toncher
students, is less clear and is indi : er:

Lebow (19 S and is indicated by Dri T
As( fo?rz}tl?es iolilrf Ssmtghp;(}ble;n for constructivist resear‘cgersrtlcfcszlllvznd' '

: ern that students do not all “buy into”

mana their . . uy into” the SRS
managing hic own caming i s e boen uggesed it achns
Lo nis requiires that a “teach : . e
S51ene ) ) caer or mstr .

ﬁ‘%;iim;;;s Ogble ;g{igda 2 such, engaging S'fudsen}clsdclgnnsa:ndzi 8
- apout ec _ Huc-

reflectively” (Perkins, 1991b, p. 20) ontent] and about the learning process
P. r . - .
gating znf;;?n}iﬁrhaps. one of the reasons that students have difficulty navi-
-such environmeij: ;ﬁonme?t or try not to do so on their own accorciyis thzit'- :
ingful context ¢ .dave typically been decontexiualized Without a mean- .

0 guide them, learners are left to figure out “what the teacher

-wants” OF
‘pecome te
‘hand, “tasks thataret

alized €
: (Honebein-et al, 1993), that is, a moze authy

dlear as to why information
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# When that happens, learning tasks

sts of endurance, something “to be gotten through.” On the other

hought to be difficult when attempted in a-decontextu-
n situated in a larger framework”

entic context. The reasons become

#what will be on the test.

nvironment become intuitive whe

and skills should be learned, and their learning
achievement of some larger goal, like the

dvances the students toward the
peers what they have learned.

roduction of videotapes to teach
uction  Cunpingham (1987, 1692; Lan-
Jopment and Hypermedia Group, 1992a; 1992b) defined reflexiv-

as “the ability of students to be aware of their own role in the knowledge
construction process ” Awareness of one’s own thinking and learning processes
i3 a capability cognitive information-processing theorists ‘have commonly

called metacognition (see Chapter 3). Helping learners to become more aware

of their thinking processes is thought by many, including Gagné, to be essen-
tial in the development of mindful, strategic behavior or cognifive strategies.
Although constructivists might well agree with cognitive information-
processing theorists on the definition and importance of metacognition, they

mean something more by reflexavity
With reflexivity, a critical attitude exists in learners, an attitude that

prompts them to be aware of how and what siructures create meaning. With
new structures or new

this awareness comes the ability to invent and exploge;
come to realize how a

interpretive contexts In other words, when learner
particular set of assumptions o1 worldview shapes their knowledge, they are
free to explore what may cesult from an alternate set of assumptions or a dif-
ferent worldview.

The goal of reflexivity is partly supported by the juxtaposition of in-
structional content and the resulting emphasis on multiple perspectives Itis
also very much related to ownership in instruction and the learner s subse-
quent commitment to a particular perspective.
Consider, for example, the different views of learning that are presented
in this book What do they each imply about your own learning of their as-
sumptions and principles? From a cognitive information-processing point of
view, you might be expected to treat the book as declarative knowledge to be

acquired, with different schemata about the vatious theories constituting the
result of your learning ¢

point of view,
you might be expected to recogrize
“nake sense of the phenomenon of learning Their different assumptions lead

to different pictures of learning, and consequently, of instruction From discus-
sion with your classmates and others, you might develop a personal view asto
what theory (ot theories) is the most right o useful Or you may reject the as-
sumptions upon which all these theories have been built in order to pose a
new set of assumptions and explore a potentially new theory of learning,

fforts By contrast, froma constructivist
that all these theozies are constructed to
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problem scaffolding, goal—based scenarios and problem-
ed learning, and open software and course management tools—serve 0
lement multiple conditions simultaneously Each merits a brief discus-
eding, however, itis important to note that there has been

p explosion of activity over the last few years in the design and use of these
o describe them all

. hes of learning environments It would be impossible

I have tried to giveyoua sense as to what they are
ou to look up original sources for mote information Itis also
to realize that, as I write this, mote project teports and descrip-
jects exist than empirical data showing theix effectiveness

. Before proce

T

permedia Designs.  Asthe name implies, microworids
lete subsets of real environments that promote discovery
ion (Papert, 1981). Their design has beert influenced by research
dels (see Chapter 4) as well as theoretical developments lead-
emergence of constructivism Microworlds have two essential
tics that disﬁnguish them from similar concepts, such as simula-

ions (Rieber, 1991b; see also Rieber, 1996) That is, they embody the simplest
working model of a domain ot systemy, and they offer a point of entry that
matches the learner ‘s cognitive state LOGO, for example, perhaps the most
widely reseat ched microwgrld currently in existence, permits children to ex-
lore and discover the world of computer programming by writing com-

mands that drive a “rartle” (Papett, 1980).
igion, an interactive videodisk-bas d microworld, students

In ScienceVi

conduct scientific experiments of the sott that wou  generally be precluded
from middle school instruction because of prohibitive expense, time require-
ments, ot potential danget to the students (Tobin & Dawson, 1992) For ex-
ample, in the study of ecology, students can investigate what it would take to
convert a mining site to farmland. Through simulation, they analyze soil
samples, plant and monitor various c1ops, and conduct cost-benefit analyses

pased on their findings.
Because interactive videodisk microworlds are themselves expensive 0

design and produce, SOMe researchers and instructors are turning to hyper-
media as a less expensive and more widely available alternative. Hypermedia
designs typically run on microcomputers, which can be networked and there-

fore accessed by several learners at OTiCE Design strategies include represent-
ing a vast body tuding such types

of information about the topic of interest, inc
of information as autobiographicai data, descriptions, definitions, photo-
graphs Or graphic designs, interviews or other samples of research data, and
the like. For example,

in the Lab Design Project {(Honebein, Chen, & Brescia,
1992), graduate students investigate

the sociology of a building by exploring
different aspects of it that are represented in the hypermedia data base. They
can call up from the data base the types of information they would actually
collect if they were 0 do research in a real building (Honebein et al, 1993).
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At the least, microw :
/ orlds and h , . .
center : . ypermed .
PZII}IC?J'II?; if;:nmt 1% environments in Which’,zuthentlii ;Ia)cltci):ilge- tich, sty
" eir use in an instructional - is stresge
conditions of social negotiati onal context, they m o
L : : gotiation (e g, Emihovi they may also sip,
flexivity (Rieber, 19912, 1991b). (e Brmihovich, 1981) and nurturance o

hey assume roles within the mission and essentially engage ina real-time

smulation .
Problem-based learning (PBL; Duffy & Jonassen, 1992; Savery & Dudfy,

996; Nelson, 1999) has recently re-emetged as @ conshuctivist method after
- a long history of use in medical education Like other collaborative technolo-
- gies, students it problem—based learning work in groups, and like GBSs,
 groups work to solve a “real” pr oblem. Unlike these other approaches, how-
. ever, Jearners may seek out a variety of tesources, technological and other-
- wise, tO help them arrive at possible solutions The emphasis in PBL is to
rovide a problem—solv'mg process that studenis nay use systematically to

. jdentify the nature of the probiem, assign taskg to be completed, reason
blem as data and IesOurces are gathered and consulted,

through the pto
Jrrive at a solution, and then assess the adequacy of the sotution Once the
arners also reflect on their reasoning, their strat-

problem is concluded, the le
egies for resousce gathering, their group skills, and so forth

Collaborative Learnin ' :
ng and Problem Scaffoldi S
?;;S?ireezjz been discussed to some eXteﬁ:lf, :vffh mce(;lﬂti? orafive . lear
the impetusa;:eé 5;2‘ icc;z}{agtez-supported collabozative lzaf:ii; 0;/_[ the
, e e atfributed to an ar uch:of
iulfs;zzppon for collaborative work (or CSC&\l/IV?'aGOafIthY known a3 ¢o .
techn olon}zgtal ass{‘llm}?t.lon of CSCW is that computegl.se;n&éKIa_ufr 19
among mg;mb :an ) facilitate, augment, and even redefin t.helr relate
signed to be Iilo a work group” (Koschmann, 1994 219& interactj
- used by groups to facilitate and mana ’hp‘ 219). Software d
&t u}; m;mbers is known as groupware ge the interaction ame;
uch collaborative technologi ” R
tion t . gies are now finding thei ) i
of a gigsppgistéiarnmg Of.smdems engaged in a legmj}enu 1tﬁarlalsci info mstruc.
room (¢ gP”CS}[LE- applications have been designed for Es e fv,fshh?embers
and outsilcrle of cié;;siig;:l’(f:r 5) tal‘ld to connect learners acrosls clasaslr(c)la_'ss _
CoVis; Pea, 1993a) g the Collaborative Visualization projecf o
An advantage of collab i .
th . orative technologies th ‘ Rt
virefi :?I;Cpromde problem scaffolding (Hann?ﬁp? et aati aI;g;Tel?“baSed is that
visible mcflff tor knowledge experts and on-line supé’ort to)riln ]Eh © f‘.jrm. of.
Hions, 1I<eep hzc‘l‘(a}; S;ll'dents can identify learning goals conduite: thmlfmg
of their progress, think about their i deés and tholn'\fe?ng%-_ :

se of oth

eISI and Commuﬂjcat
e to others withi .
community s within and outside the immediate learm.'n'g-'_

Softwatre Shells and Course Management Tools Software shells are lazgely
empty of content, providing instead functions that can be readily adapted to
the uset ‘s intended applicatior. A tool known as Bubble Dialogue is an exam-
ple (Language Development & Hypermedia Group, 1992a, 1992b). Through
Bubble Dialogue, students create conversations among comic strip charac-
ters, including thoughts that would not be said out loud. In this way, they
have the opportunity to express “personal (pe?aps naive) views of the
world, to contemplate multiple perspectives in beth public and private do-
mains and fo accommodate their ownt thinking to contiary views” (Lan-
guage Development and Hypermedia Group, 1992a, p 44)

The authors of Bubble Dialogue have found the tool useful in facilitating
dialogue among grade school children about the long-standing: contflict in
Northern Ireland and among preservice teachers about teaching strategies
Moreover, the permanent archive created by the program facilitates later ed-
iting or reflection and supports the developmerit of literacy

The STAR LEGACY is another sort of software shell that is designed to
support flexibly adaptive learning environments (Schwartz, Lin, Brophy, &
Bransford, 1999) It makes explicit a learning cycle that embodies a problem
solving process—from accepting a learning challenge, t0 generating ideas, to
testing one’s understanding, and finally to learners publishing the results of
their thinking for others 0 consider. STAR LEGACY helps teachers and
learners to see where they are and reflect on the learning process Successive
use of the legacies left by each group of students enables progressive deep-

ening of under standing about the topics under study.
Finally, the course management tool KnOWD. as Construe (Lebow et al.,
1996; Gilbert & Driscoll, 1998} is a software shell that is designed to enable

course instructors to mount Web-based courses with constructivist principles
already designed in. For instance,

an informational data base is present in the

Goal-Based Scenarios and Problem-B e

Goal Base -Based Learning. The Goal- .
BeCkWﬁ(:h ’ 18;9;:/&1;191;27%21( (Schank. et al, 1993/ 1954, 1999, Bc:e?ll }-%Baas::;'i SCE'_'
R enVir, ass et al, 1'993/ 1994) is an example of ; COmlssl & :
retoe techmotogies GBS present 3 clns e somis e e
o e . ‘ and concrete go i
€ tgm e dliasoes;?eg) Zﬁ);ece of‘musm, designing a car, startingg ?btlisifeg; hevc(;i' :
e e SPII(:VIdE a task environment where learners lea’reIa (; .
practice tasget skill GB; ank et al (1993/1994, 1995) use the meta ho? a? o
o et , in that there is a mission context (includiﬂp a e
siory and explicit stal eesn:rf’xt of the mission) and a mission structure g_[hecz’a‘;zl X
?e | Stractue niudes 2 nfg;ﬁ ;nflai?eraﬁons to be carried out to achieveg E
1@ miss | ly respects to anchored i i "

.goalpsieeznz,i :Lifa SISIS ﬂtlesearchers claim that learners areo I;ai'glsihumo? o
. an observers of the video-based anchoredphi?::sumt'the o
ction. .
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form of on-line articles that can be search: : o
vari ‘ . ed easily by a L
tho:gltgl; ;?grtjiu .}z)romdes the means for Ieame};s fo ;;%%sﬁroifwor i
in which they all?e ennz o:dthe ?irtldes- as they read them, to describe::'m'a thier
benefit members. A %orgn . fn to bring new resources 1o the class ﬂft S
learners can disc;.luss axﬁ}zllése;;gn;iifgft?g S}tr;tem is also available :rzrtﬁf
‘ as . .
iiitf‘:ciz ?E)eéiil g rovide 2 Putfﬁc, on-]}jne learm'rfg Seimvifslmproc‘eeds : These
: ed stand as evidence of the knowled nent in which the
commumnity. edge-building within the
Walter Wager, one of the devel S
lea : opers of Construe, tells interested -
o fmu :i:?;;:;?agi C(i:});lrﬁ‘fug dqes not assure a constmcti?f}iisi ;:;i;einﬁed' C"OL
all, be used to support unication, Sep’fembex 1998). The software caﬁ E!_r;;u:—
e who has herilzlf very txach’alonal instructional strategies. Howex; a‘. e
wiroad that the toe Of;mﬁloyed Construe in a graduate course, I amgr{ 1S
suarantees a very po a f;_fhe soﬂ;ware’s features as an integra,ted s sCtOH_'—_
outcomes consistgnfwv;ft%r | leatning environment that will yield ley e
constructivism. ‘ arnmg:.

Summary. is BT .
larity an?il mg;fegizbmablt}f }1’110 accident that constructivism is gaining po hs
technologies are becor;jnt e same tme interactive, user-friendly corrF Iiu
tive means for impleme ’ci%'LWkiEIy ava.ll?ble The computer offers an Effe?:‘z-. !
to accomplish in othe edia constructivist strategies that would be difficult
cannot also be EffGCﬁ;eil’ee;?pl}s;;e:ﬁgI tj;ﬁs is ntczt to imply that other 'meclilia o
cussio is facili constructivist pedag )
T
ated in hypermedia ceis;ltan h role plays. Moreover, projects need not be sitee
likely that a variety of a bases to provide authentic activity However, it i
plement most corn e a-nd time will be required to effecti 1’ e
structivist princlples ively im-

Conclusion

Constructivism has taken such a str .
today thati ‘ . I_Ong hold in many ateas of :
iy e s st i 1 0 Gt
proaches develop and e ‘ 1?01}7 but_a multitude of approaches As tinese ap-
constructivism ispa theop-ro iferate, it also becomes less clear as to whethgx
odeed be mcemmensu?; bolr a RMIOSOPh}? (Lebow, 1993) As a theory, it may
because the two would hav: bt;?bﬁlis_:mucjonﬂ_ theory such as Gagné’sJ,
hilosoph i ) pposing assumptio
Etrucﬁogajy’t ;2;5;2;1?‘;151‘11 may be viewed as not coixpeﬁngpwigs o}’?llj;xafnéz
deserve serious consi ut providing them with an alternative set of values
ideration values that

CHAP’['ER 11 e Consiructtuisi: . —_—

the basis for five pn’nci— :

These values, according to Lebow (1993), form
theory of instructior:

ples which should perhaps be {ncorporated into any

{a) Maintain a butfer between the learner and the potentially damaging effects .
of instructonal pz actices in use, (b) provide a context for learning where the.
needs for both autonomy and belongingness are supported, () embed the rea-
sons for learning something into the learning activity itself, (d) suppost self-
regulation through the promotion of skills and attitudes that enabie the learner
v assume increasing responsibility for the developmental restructuring pro-
cess, and (g) strengthen the learner s tendency to engage in intentional learning
CEL

processes (pp 45
done to articulate constructivist theory and de-

terpnine its place in the broadet framework of learning and instructional
theory. Theory and conjecture continue to far outstrip empirical {indings.
Tt is not difficult to understand why, when one considers how difficult it
can be to implement and study constructivist pedagogy Hickey, Moore,

and Pellegrino (2003) noted that teachers did not always implement the
constructivist curricalum (in this case, the Jaspet series) as the developets
intended “Most teachess reported Or Were reported to have used ‘fact
sheets’ to styucture the prolglem—solving activity, and in one of the class-
rooms, the Jasper activity was largely reduced to having students compete

with each other in answering questions ort the fact sheets” (Hickey, Moore,

& Pellegrino, 2001, P 634) However, when the curriculum Wwas imple-
mented as intended, positive consequences for stugént learning were gen-
erally the result o

Constructivism is not without its T
stioned the validity of the constructivis

que
reported by Chall (2000) that teacher-centered approaches w
es for enhancing academic achievement

tive than student-centered approach

1ikewise, Anderson, Reder, and Simon (2000) examined some of the claims
of constructivism and found them to be wanting. In their opinion, cONStrUC:
Hivism offers little that is new and ignoves much that is known However,
“there is broad consensus Omt several points (Andersorn, Redet, & Simon,

2000):

Much remains to be

ijtics, however Matthews (2003)
¢ world view in light of findings
ere more effec-

learnet is 4 successful learner

a Only the active
by doing enabte learnets to achieve deep

w Learning from examples and learning
levels of understanding
a Learning with understanding is what is desired, not rofe learning

» The social structure of the learning environment 18 important.

hould provide the empiriéé[ 'ex_ri'_d:e'nc'é
lications for teaching and lea_miﬂg'_

In time, research on constructivism &
needed to evaluate its claims and iImp
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A Constructivist Perspective on

and the Keyboard” “Kermit

The story “Kermit and the Keyboard” i

ill R
usttates many aspects of

e CHAPTERII e Constructivism 409

Tﬁ'gory Matrix

Constructivism

D J Cunningham (see also Chapter 5); D. jonassen

tivist learnin .
g environment .
fl.lﬂ At ] . - Ihe Iearru_n 4 .
COIIBLJ lesxmg a variety of backgrounds mdgvg?al of playing the key cominent Theorists
plex and involves use of know] o1ces to achieve a desipe : 1earning Technology Center at Vanderbilt; D
The physical skill of actually Play‘;egdtghe' ":'—‘TitiCaI thinking, an desillrf?d Perkins; E. von Glasersfeld (radical
. € mstrument is n(; 3 constructivismy);
tw
Reasoning, critical thinking; under standing and use
tion, mindful reflection

constructivist theory, but the cognitive skills
. R S

s e Hle pIOI)IeI}l
VEIcomu
I(erllut epltOIIuZES tl 1€ COr leI Llel

quence i
i tho, Kermit does not overcome his err
5S¢ songs on which he makes -

’

many mistakes

Léaming Quicome(s) ;
: of knowledge, self—reguIdﬁpn,

Active constzuctor of kivowledge, making meaning of
the world surrounding him or hes

realistic leaining environunents
s to identify and solve

Role of the Learner

Provide complex and
that challenge learner
problems
Support learners’ efforts and enc
reflect on the process

Role of the Instructor 0¥
Instructional Designet
ourage them o

information and technology
m-solving; ability to be

Inputs ot Preconditionsto ll-structured problems,
t becoming self-

Learning ¥ lesources to suppott proble
self-directed or conditions to suppot

directed

Besides referring to st;ﬁeg}ing and restructuting
knowledge and the dynamic nature of knowledge,
constructivists are vague about the process of

learning
-

-

Process of Learning

——— e i—

Suggested Readings — — ———

CSCI: Theory and practice of an emerging paradigm Mahweh, NJ!

Koschmann, I (Ed.) (1996).
ation Hillsdale, NJ: Lawrence Eil-

Lawrence Erlbaum Associates.
Gteffe, L. P, & Gale, ] (Eds) (1993) Constructivism in educ

baum Associates.
The Journal of the Learning Sciences {1993/1994}). Special
The Journal of the Leaming Sciences. (1993/1994}. Special i
learning, 3(3)
Wilson, B G. (Ed} (1996} Constructivist learning enwironments: Case studies in inst
sign Englewood Clifés, NJ: Educational Technology Publications.

issue: Goal-based scenarios, 3(4}).
ssue; Computer support for collaborative

ructional de-

Hvities ___— — ——
structional theory and con-
incompati-

Reflective Questions and Ac

undetlying Gagné’s in

1 Contrast the epistemologies
ard detexmining their compatibility o1

structivism, with a view tow,
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aﬂﬁgh rienﬂKzlim (1970) described the process of scientific revolution
argued thafcoa gr;n (and cor.respondmg epistemology) supplants arigi n,
could not at thmpe g paradigms are incommensurable. In other words: g,
points of view on the time be an objectivist and a constructivist Review g
B e B ot te neommensurability thesis (see, for example, past S
esearcher). Decide what your own view ,past 1sstes
and present arguments to sUpport your case S are on the stibjec

2 Usin it of i . -
o egx?ni ;r:tifi; mas}zufzﬂon you analyzec_i from the perspective of Ga gneS i
now would be coﬁs o c:im the perspective of constructivism What featiiy,
good instruction? F1 ered well desllg-ned, and what features does it lack # rss
S hction b lik- 1 rom a constructivist point of view, what effects Woul'd?. be
‘ e likely to have on learners? Are these effects the sam rd. tl‘us
rom those predicted on the basis of Gagné’s theory? Explain eot cf.lffe_:rem

3. Writing and/or using i i i
: g instructional objectives is somethin : ~
: that i :

Zogal designers and many teachers take for granted and thgin.k HttIII;OS; it
L;JSS, ho‘ge"?f‘, as you have seen in this book, come from a ‘tfel'?m'”' o
on and reflect an empiricist perspect arni e
. : an. pective on learning. For this i, the.
Fg:it;;: E—f 1:51;1g objectives has been criticized by consh‘fcﬁvists Clcfri\iss' ?in"jfhe'
‘ at objectives have played in assessme . e s
nt, how should ohjecti

assessments change to be consistent with constructivism? objectives a.nd

4 fo ) o RN
o ?z:e;u @d YIEW a hypermedia microworld or learning envirorment. Analy 3}
tures in terms of Gagné’s instructional theory and the princi - Analyze
structivism, and compare your analyses. principles of con-.

SI R . " - . ) B
! f:;l:l?nzzf tge msﬁu-ctlf)nal plans you have already generated in the co irée
g this book, this time in terms of constructivism. Compare 'howut;E:':

plan differs from its Gagné versi y
ons o s gné version, and evaluate the probable effects of the tvo

Toward a Personal Theory
of Learning and Instruction

Throughout this book, I have tried to emphasize the nature of theories as
provisional and limited in their views of learning. Thatis, any given leatning
theory accounts for only some of the data that have been amassed about
learning phenomena Moreover, each theory provides a particular picture of
learning that highlights some aspects and obscures others. Because learning
is such a complex matter, it is pethaps impossible to conceive of a singie
theory broad enough to encompass all important aspects of learning and yet
still specific enough to be useful for instruction SOﬁike the blind men, each
touching a different part of the elephant, we must evaluate each separate
theory for what it illuminates about learning and for how it can guide the de-
velopment of effective instruction

Evaluating various learning theories for their validity and usefulness
ultimately becomes a matter of developing a personal theory of learning and
instruction. Before you began reading this book, you already possessed
many intuitive theories about learning and instruction These would have
been based on your own experience of schooling and instruction, on any ex-
periences you had as a teacher or designer of instruction, and on any previ-
ous knowledge you had acquired about learning and instruction. You may
ot may not, however, have given much thought to your intuitive theories or
their influence on your actions in the classroom or at the design table. An ex-
perienced teacher oz designes is likely to have been prompted to reflect upon
his or her practices by classes that somehow went wrong or by instruction
that failed to facilitate learning. But the neophyte’s tacit theories have proba-

bly not been tested. _

Now, however, you are in 2 po
theory of learning, with the expectation
guide to your own instructional practices Wi
countered concepts and ideas that added to or ch

sition to construct anew your personal
that it should serve as an improved
th each chapter, you have en-
allenged your previous
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